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VIDEO PROTECTION CIRCUIT PROVIDING SHORT TO BATTERY PROTECTION 
WHILE MAINTAINING TERMINATION IMPEDANCE 

BACKGROUND OF THE INVENTION 
[0001] It is well known in the art of video transmission to use a terminator at 

the video input device to match the cable impedance thereby reducing 

electromagnetic interference and signal reflections to improve signal quality. Most 

composite video cable connections match a 75 ohm impedance cable with a 75 ohm 

termination resistor in the video input device. 

[0002] However, a need exists to protect the circuitry of the video input device 
in the case where an unexpectedly high voltage is connected to the video input 
circuit. This protection is particularly important in automotive applications where the 
video input can be inadvertently connected to the automotive battery causing a large 
amount of power to be dissipated across the termination resistor. Typically, systems 
utilize a DC blocking capacitor in series with the video input. The DC blocking 
capacitor has the disadvantage of causing a poor low frequency response which 
results in either a loss of synchronization or distortions in the video signal. 

SUMMARY OF THE INVENTION 
[0003] In satisfying the above need, as well as overcoming the enumerated 
drawbacks and other limitations of the related art, the present invention provides for 
a transistor in series with the video input of a video input device prior to the 
termination resistor. The transistor is utilized due to the large amount of power that 
would be dissipated across the termination resistor if the video input was 
inadvertently connected to the automotive battery voltage. For the typical 
automotive battery of 14 volts, approximately 2.6 watts would be dissipated by the 
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termination resistor likely causing a failure of the termination resistor and the video 
input device. An N channel MOSFET is used as a switch to provide an extremely 
low series resistance compared to the 75 ohm termination resistor. This low series 
resistance minimizes video signal degradation which would be caused by higher 
impedance switches due to the voltage divider formed by the switch impedance and 
the 75 ohm termination resistor. The N channel MOSFET also provides fast 
switching speeds and can be selected to minimize parasitic capacitances such that 
the video signal is not degraded due to the 75 ohm source impedance. 
[0004] Further objects, features and advantages of this invention will become 

readily apparent to persons skilled in the art after a review of the following 
description, with reference to the drawings and claims that are appended to and 
form a part of this specification. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0005] Figure 1 is a diagrammatic view of a video protection circuit according 
to the present invention; 

[0006] Figure 2 is a diagrammatic view of another embodiment of a video 
protection circuit according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0007] Referring now to Figure 1, a video protection circuit embodying the 
principles of the present invention is illustrated therein and designated at 10. As its 
primary components, the video protection circuit 10 includes a video input terminal 
12, a transistor 14, and a termination resistor 18. 

[0008] The video input terminal 12 receives a video signal from a video output 

device (not shown). The transistor 14, selectively connects the video input terminal 
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12 with the video circuit 16. The video input terminal 12 is connected to the drain of 
transistor 14. The source of transistor 14 is connected to both termination resistor 
18 and a video circuit 16. 

[0009] During normal operation transistor 14 connects the video input terminal 
12 with the video circuit 16 and the termination resistor 18. Alternatively, if the video 
input terminal 12 were to be shorted to the automotive battery (not shown), the 
impedance of transistor 14 is increased to point where the maximum current allowed 
through transistor 14 is limited such that the voltage on termination resistor 18 is 
clamped. 

[0010] Transistor 14, being located between the video input terminal 12 and 
the termination resistor 18, prevents the dissipation of a large amount of power 
across the termination resistor 18 in the event the automotive battery (not shown) is 
inadvertently shorted to the video input terminal 12. 

[0011] The termination resistor 18 is also connected between the source of 
transistor 14 and electrical ground 34. The resistance value of the termination 
resistor 18 is chosen to match the cable impedance, 75 ohms for most video 
applications, to improve video signal quality. 

[0012] Preferably, transistor 14 is an N channel MOSFET device. An N 
channel MOSFET provides an extremely low series resistance, compared to the 75 
ohm termination resistor, so that the video signal is not degraded by the voltage 
divider created by the transistor impedance and the termination resistor 18. An N 
channel MOSFET device also provides fast switching speeds and can be selected to 
minimize parasitic capacitances such that the video signal is not degraded due to 
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the 75 ohm source impedance. An example of an N channel MOSFET device is 
provided by ON Semiconductor of Phoenix, Arizona, part number MMFT960T1 . 
[0013] Such a MOSFET device has a resistance of only 1.7 ohms at the gate 
drive voltage of 10 volts. In addition, this device has an input capacitance, C iss = 
65pF. Cj SS is defined as C gs + C gd with C ds shorted. Where C gs is the capacitance 
between the gate and source, C gd is the capacitance between the gate in drain, and 
Cds is the capacitance between the drain and source. Utilizing Cj SS , the frequency 
response of the circuit can be determined assuming a video source Impedance of 
the 75 Ohms per Equation 1 . 

f ,3dB = — 7 — - — c = — t = 65.3MHz Eq. 1 

2;r(75Q/2)C. s IxC] 5€l! 2)85 pF 

[0014] Equation 1 shows that the bandwidth of the circuit will not affect the 
video signal, which is a bandwidth of approximately 6 Mhz. Further, the MOSFET 
device can sustain the power dissipation of approximately 400 mW for a post switch 
control method, such as that shown in Figure 1 . 

[0015] Another attribute of the protection circuit is that it supports a negative 
video voltage. A negative video voltage can occur if the driving video source utilizes 
a DC blocking capacitor. However, the MOSFET device continues to provide a low 
impedance connection even when the drain is less than zero volts. 
[0016] A voltage divider including resistor 22 and resistor 24 is also in 
communication with the source of transistor 14. Resistor 22 is connected between 
the source of transistor 14 and the base of transistor 20. Resistor 24 is connected 
between the base of transistor 20 and an electrical ground 34. The ratio of resistor 
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22 and resistor 24 determines the voltage required on the source of transistor 14 to 
activate transistor 20 and the clamp voltage across termination resistor 18. 
[0017] The emitter of transistor 20 is connected to electrical ground 34 while 
the collector of transistor 20 is connected to the gate of transistor 14 and connected 
to voltage source 26 through resistor 28. During normal operation, transistor 20 
does not conduct thereby allowing voltage source 26 to activate transistor 14 
allowing it to conduct between the video input terminal 12 and the termination 
resistor 18. In the event the video input terminal 12 is inadvertently connected to the 
battery voltage, transistor 20 will conduct pulling the voltage on the gate of transistor 
14 low. In this configuration, the voltage at the source of transistor 14 is clamped at 
a predetermined voltage to protect the video circuit. In addition, when the voltage 
from the voltage source 26 is not present, such as when the video input device is not 
powered, the transistor 14 is in an "off' state and the video signal can not drive the 
video circuit thereby providing extra protection. 

[0018] Electrostatic discharge (ESD) protection can be added using zener 
diodes 30 and 32 in communication with the video input terminal. The cathode of 
zener diode 32 is connected to the video input terminal 12 and the anode of zener 
diode 32 is connected to the anode of zener diode 30. Further, the cathode of zener 
diode 30 is connected to electrical ground 34 providing a ground path for ESD. 
[0019] Now referring to Figure 2, another embodiment of a video protection 
circuit according to the present invention is shown. The video input terminal 42 is 
connected to the drain of transistor 44. The source of transistor 44 is connected to 
both termination resistor 48 and a video circuit 46. In this manner, the video input 
terminal 42 is selectively connected to the video circuit 46 by transistor 44. 
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Transistor 44, being located between the video input terminal 42 and termination 
resistor 48, prevents the dissipation of a large amount of power across the 
termination resistor 48 in the event the automotive battery (not shown) is 
inadvertently shorted to the video input terminal 42. Preferably, transistor 44 is an N 
channel MOSFET device as discussed earlier in this specification. 
[0020] The termination resistor 48 is connected between the source of 
transistor 44 and electrical ground 64. The resistance value of the termination 
resistor 48 is chosen to match the cable impedance, 75 ohms for most video 
applications, to improve video signal quality. 

[0021] A voltage divider including resistor 52 and resistor 54 is also in 
communication with the drain of transistor 44. Resistor 52 is connected between the 
drain of transistor 44 in the base of transistor 50. Resistor 54 is connected between 
the base of transistor 50 and an electrical ground 64. The ratio of resistor 52 and 
resistor 54 determines the voltage required on the drain of transistor 44 to activate 
transistor 50. 

[0022] The emitter of transistor 50 is connected to electrical ground 64. The 
collector of transistor 50 is connected to the gate of transistor 44 and connected to 
voltage source 56 through resistor 58. In this configuration, transistor 44 is forced 
into the off state when a predetermined voltage threshold is exceeded at the video 
input terminal. In addition, when the voltage from the voltage source 56 is not 
present, such as when the video input device is not powered, the transistor 44 is in 
an off state and the video signal can not drive the video circuit thereby providing 
extra protection. 
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[0023] Electrostatic discharge (ESD) protection can be added using zener 
diodes 60 and 62 in communication with the video input terminal 42. The cathode of 
zener diode 62 is connected to the video input terminal 42 and the anode of zener 
diode 62 is connected to the anode of zener diode 60. Further, the cathode of zener 
diode 60 is connected to electrical ground 64 providing a ground path for ESD. 
[0024] As a person skilled in the art will readily appreciate, the above 
description is meant as an illustration of implementation of the principles this 
invention. This description is not intended to limit the scope or application of this 
invention in that the invention is susceptible to modification, variation and change, 
without departing from spirit of this invention, as defined in the following claims. 
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